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(54) Resilient clamping connection of electrical circuits 



(57) A solderless connector effects connection between a multi-layer flexible circuit and a rigid electronic circuit. A first 
embodiment (Figure 1 ) is characterized by (a) wrapping separated layers of a two or more layer flexible circuit (1 2) 
about an elastomeric resilient member (30) such that the terminal ends of each layer are provided on one side of the 
resilient member and (b) clamping the combination onto a rigid circuit board (14). In a second embodiment (Figure 7A), 
a multi-layerflexible circuit (48) is provided with successive steps formed in each layer wherein the terminating 
portions of each circuit layer have a progressively longer length. This stepped multi-layerflexible circuit (48) isthen 
clamped to a rigid circuit (1 1 8) by stepped rigid retainer plate (76), wherein a resilient elastomeric member (1 1 6) is 
positioned between the stepped flexible circuit (48) and the steps of the rigid retainer plate (76) such that uniform 
pressure is maintained on all layers during interconnection with another electronic circuit device (1 1 8). Resilient 
material may be associated with individual laminae of the stepped flexible circuit (Figure 7B, not shown). 




The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy. 
This print embodies corrections made under Section 1 17(1) of the Patents Act 1977. 
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SPECIFICATION 

Solderless connection technique and apparatus 

5 This invention relates to a method and apparatusfor 
interconnecting electrical circuit elements. More par- 
ticularly, this invention relates to a new and im- 
proved solderless connector and method of using 
thesameforestablishing and maintaining electrical 
10 contact between multiple layer circuit devices. This 
invention is particularly well suited for connecting 
flexible circuits having two or more layers to another 
flexible circuit, a rigid circuit or an electronic compo- 
nent. 

15 Conventional methods of interconnecting electri- 
cal or electronic circuit components consist of the 
use of separate connector structures and/or solder- 
ing terminals on the components to conductors 
which deliver current to or from the components. 

20 While generally suitable for its intended purposes, 
interconnecting electrical components via separate 
connector st ructu res does suffer from certain drawb- 
acks and deficiencies including high manufacturing 
and purchasing costs as well as increased labortime 

25 and costs during installation and connection. Sim- 
ilarly, soldering terminals is undesirable as the sub- 
strate which supports and exposed terminal must be 
able to withstand relatively high temperatures with 
no adverse effects. Also, soldering connections can 

30 be time consuming and therefore be labor intensive 
and expensive. Another problem with soldered con- 
nections is the relative difficulty in disconnecting a 
soldered terminal during repairs and manufacturing. 
In some applications it has been found desirableto 

35 repl a ce the u se of se pa rate co n necti n g structu res 
and/or soldering as a technique for use in establish- 
ing connections to flexible and other circuits, in 
these applications, the requisite electrical contact 
may be established by mechanically pressing the ter- 

40 minal portions of the circuit against terminal pads on 
the connector, device or another circuit. Such prior 
art pressure connections are customarily made with 
the aid of a solid resilient pressure applicator, such 
as an elastomeric member, which is placed in com- 

45 pression to bias at least one of the components to be 
electrically interconnected toward the other compo- 
nent to hold the terminal portions thereof in electri- 
cal contact. Such a solderless connection system is 
disclosed in US patent No 4,468,074. 

50 US patent No 4,468,074 discloses an apparatus 
wherein contact portions of a first array of conduct- 
ive elements are urged against mating contacts of a 
second array of conductive elements by a pressure 
applicatorcomprising a resilient open-celled plastic 

55 material thereby establishing and maintaining an el- 
ectrical connection therebetween. The use of such an 
open-celled resilient material permits a plurality of 
closely spaced exposed electrical conductors on or 
extending from a pair of substrates to be aligned and 

60 thereafter reliably pressed together; with the electri- 
cal connections being established by a requisite con- 
tact pressure applied to the substrates. The solder- 
less connector of Patent No 4,468,074 may be 
employed to interconnect flexible circuits; to con- 

65 nectf lexible circuits to circuits on rigid substrates; to 



establish connections between the leads extending 
from integrated circuit in a circuit pattern on a flex- 
ible or rigid circuit board; and in other applications. 
While suitable for its intended purposes, the sol- 

70 derless connector of Patent No 4,468,074 relates 
principally to the connection of single layerflexible 
circuits to other circuit devices. It will be appreciated 
that flexible circuitry comprising multiple layers of 
circuits are being increasingly utilized intheelectro- 

75 nicsindustry. UnfortunateIy,priorartsolderlesscon- 
nector devices are not well suited for effecting inter- 
connections involving multi-layer flexible circuits. 
This is because each successive layer in a multi-layer 
flexible circuit imparts additional stiffness and 

80 rigidity to the flexible circuit as a whole. Consequ- 
ently, the elastomeric force provided by the resilient 
pressure applicator becomes less effective leading 
to unreliable electrical contact. 

In accordance with the present invention, a solder- 

85 less connector is provided for establishing and main- 
taining electrical contact between multiple layer cir- 
cuit devices, particularly interconnecting a 
multi-layerflexible circuit device to anotherflexible 
circuit, a rigid circuit board or any other electronic 

90 component. 

In a first embodiment of the present invention, a 
technique is provided which utilizes a two or more 
layerflexible circuit wherein the two conductive sur- 
faces face inwardly and are separated by aninsulat- 

95 ing layer. Each circuit layer is then wrapped around 
oppositely disposed surfaces of a resilient elastome- 
ric member such that the exposed terminal portions 
of the plural flexible circuits are positioned on the 
same plane of a single side of the elastomeric el- 
100 ement. 

In another embodiment of the present invention, a 
technique for effecting electrical connections be- 
tween multi-layer flexible circuits having two or 
more layers, and other electronic circuit devices is 

105 provided.This embodiment utilizes a multi-layer 
flexible circuit wherein the terminal ends thereof 
each have different lengths; the bottom-most layer 
having the shortest length and the top-most layer 
having the longest length. Such a multi-layerflexible 

110 circuit is then used in conjunction with a rigid pres- 
sure plate which also has steps formed therein; how- 
everthe steps formed in the rigid pressure plate have 
an opposite orientation to the steps formed in the 
flexible circuit layer. The solderless connector of this 

115 embodiment is assembled by providing a resilient el- 
astomeric element between the rigid stepped pres- 
sure plate and the stepped multi-layerflexible circuit 
wherein the rigid pressure plate will force the ter- 
minal portions of the flexible circuit into electrical 

120 contact with another circuit device and wherein all of 
the stepped terminal portions of the flexible circuit 
will contact the other circuit device on the same 
plane and under a uniform pressure. Alternatively, 
the resilient elastomeric material may be provided 

125 between each layer in the multi-layerflexible circuit. 
The above discussed and other advantages of the 
present invention will be apparentto and under- 
stood by those skilled in theartfrom thefollowing 
detailed description and drawings. 

1 30 Referring now to the drawings, wherein like el- 
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. ements are numbered alike in the several figures; 
Figure 1 is a cross-sectional elevation view of a two 
layer solderless connector device in accordance with 
the present invention; 

5 Figure 2 is a cross-sectional elevation view of a five 
layer multi-layerflexible circuit used in accordance 
with the solderless connector of the present inven- 
tion; 

Figure 3 is a side elevation view of a rigid pressure 
1 0 plate suitable for interconnecting the multi-layer 
flexible circuit of Figure 2 with another circuit device 
in accordance with the solderless connector of the 
present invention; 
Figure 4\s a bottom view of the rigid pressure 
15 plate of Figure 3; 

Figure 5 is a cross-sectional elevation view along 
the line 5-5 of Figure 4; 

Figure 6 is a cross-sectional elevation view along 
the line 6-6 of Figure 4; 
20 Figure 7 A is a cross-sectional elevation view of an- 
other embodiment of the multi-layer solderless con- 
nector in accordance with the present invention; 

Figure 7b is a cross-sectional elevational view of 
still another embodiment of the solderless connector 
25 of the present invention; 

Figure 8A is a bottom view of still another embodi- 
ment of the present invention; and 

Figure 8B is a cross-sectional elevation view along 
the line B-B of Figure 8A. 
30 The present invention relates to a solderless con- 
nector which is particularly well suited for connect- 
ing flexible circuits having two or more layers to 
other circuit devices. In Figure 1 , a first embodiment 
of a solderless connector in accordance with the pre- 
35 sent invention is shown generally at 1 0. Solderless 
connector 10 is especially adapted for effecting elec- 
trical connection between a two or more layer flex- 
ible circuit shown generally at 12 and another circuit 
device; in this case, the circuit device being a rigid 
40 circuit board 14. In the particular illustrated example, 
solderless connector 10 utilizes a two layer flexible 
circuit having a first circuit layer and a second circuit 
layer. The first and second circuit layers respectively 
comprise a nonconductive base or substrate 1 6 and a 
45 coverfilm 19 sandwiching therebetween an electric- 
ally conductive circuit pattern means 1 8; and a non- 
conductive base or substrate 20 and a cover film 23 
sandwiching therebetween an electrically conduct- 
ive circuit pattern 22. The respective cover films 19 
50 and 23 act as an insulating spacer between inwardly 
facing conductive circuit patterns 1 8 and 22 as 
shown in Figure 1 . It will be appreciated that over 
most of the length of flexible circuit 1 2, the several 
circuit layers may be laminated together by asu'rt- 
55 able adhesive material. However, the two circuit 
layers are separated at one end of the two layerflex- 
ible circuit as shown in Figure 1. Preferably one of the 
separated ends (i.e., substrate 20/pattern means 22) 
has a longer length than the other end. In this way, 
60 the two circuit layers may be wrapped a round op- 
positely disposed sides 26 and 28 of a resilient elas- 
tomeric member 30 such that exposed terminal 
layers 32 and 34 of electrically conductive patterns 1 8 
and 22, respectively, will be located on the same, i.e., 
65 lower, side 28 of elastomeric member 30. It will be 



appreciated that exposed terminal portions 32 and 
34 are spacially separated to effect electrical insula- 
tion therebetween. 
The two layer flexible circuit 12 used in conjunc- 
70 tion with elastomeric member 30 as described above 
is well suited for use in conjunction with any con- 
ventional type of rigid clamp connector structure 
such as the one schematically shown in Figure 1 . In 
Figure 1, the rigid clamp connector structure com- 
75 prises upper and lower rigid plates 36 and 38 having 
bolts 40 and 42 or other suitable means for forcing 
plates 36 and 38 together. Preferably, alignment pins 
such as shown at 43 are provided to insure proper 
alignment between the flexible circuits and the rigid 
80 circuit board, in this way, the exposed terminal port- 
ions 32 and 34 of two layer flexible circuit 1 2 may 
effect electrical and mechanical contact with the re- 
spective terminal portions 44 and 46 on rigid circuit 
board 14. Significantly, the two layer flexible circuit 
85 12/elastomeric pad 30 constructions of the present 
invention provides exposed terminal patterns on the 
same plane. This novel structure provides uniform 
pressure which permits a reliable electrical contact 
to be made when the respective terminal portions 
90 are mechanically pressed against each other via the 
clamping of pressure applicator. 

Whilethe solderless connector 10 of Figure 1 has 
been shown in conjunction with a two layer circuit 
solderless connector 10 may also effect electrical 
95 connections when the multi-layerflexible circuit has 
more than two circuit layers such as the five layer 
flexible circuit generally identified at 48 in Figure 2. 

In accordance with a second embodiment of the 
present invention, five layer multi-layerflexible cir- 

1 00 cuit 48 is comprised of successive circuit layers 50, 
52, 54, 56 and 58, each individual circuit layer includ- 
ing a nonconductive substrate 62 having conductive 
circuit pattern 64 thereon, all of which are laminated 
together as shown in Figure 2. In accordance with the 

1 05 present invention, at one end of the multi-layerflex- 
ible circuit 48, the individual circuit layers 50-58 form 
a progressive step pattern. The steps are formed by 
providing progressively longer lengths to each indi- 
vidual circuit layer 50-58. Thus, circuit layer 50 has a 

1 1 0 shorter length relative to circuit layer 52 which in 
turn has a shorter length relative to circuit Iayer54 
until, eventually, the top most circuit layer 58 is 
reached. Accordingly, each successive circuit layer 
50-58 includes an exposed terminal portion 66, 68, 

115 70, 72 and 74. Preferably, the individual circuit layers 
50-58 are not adhesively laminated together in the 
overlapping stepped orterminal portion 66-74so as 
to maintain flexibility in those areas. Alternatively, a 
flexible adhesive such as R/Flex 20,000 manufactu- 

120 red by the Rogers Corporation may be used to lami- 
nate the overlapping terminal portions. 

Referring now to Figures 3-6, the stepped multi- 
layer flexible circuit 48 of Figure 2 is used in conjunc- 
tion with a rigid pressure plate or housing generally 

1 25 identified at 76. Rigid pressure plate 76 is specifically 
adapted to be used in conjunction with a multi-layer 
flexible circuit device such as flexible circuit 48 
shown in Figure 2. Rigid plate 76 includes a housing 
78, the housing having a top surface 80 and an 

1 30 bottom surface 82. Bottom surface 82 includes an op- 
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ening or cavity 84 which provides access from the 
bottom 82 of housing 78 to the interior thereof. The 
upper surface of cavity 84 includes a series of steps 
86, 88, 90, 92 and 94 formed therein such thatthe 
5 depth of cavity 84 varies from smaller (at step 86) to 
larger (at step 94). Rigid pressure plate 76 also inclu- 
des a pair of alignment pins 96 and 98; a pair of open- 
ings 100 and 102for receiving a bolt or other secur- 
ing device; and a pair of angled apertures 104 and 

10 106. Housing 78 further includes a flexible circuit 
layer retaining slot 108 {see Figure 6) and a flexible 
circuit receiving ramp 110 and associated retaining 
clamp 1 12 (see also Figure 7A). Retaining clamp 1 1 2 
is preferably a U-shaped clam p having a base sec- 

1 5 tion with two extensions on each end of the base. 
The extension are respectively received in each an- 
gled aperture 1 04 and 1 06 and can be held therein by 
a nut (not shown). The base section of the U-shape 
clamp urges the flexible circuit 48 against rigid plate 

20 76 as shown in Figure 7 A. 

Turning now to Figure 7A, an assembled view of 
the solderless connector in accordance with the pre- 
sent invention is shown. In Figure 7A, a five layer 
flexible circuit such as the flexible circuit 48 in Figure 

25 2 has been mounted on the rigid connector plate76 
via insertion thereof between the flexible circuit 
guide ramp 1 1 0 and associated clamp 112 such that 
the stepped portions or terminal portions 66-74 of 
multi-layer circuit 48 are aligned with and disposed 

30 under steps 94-86, respectively. It will be appreciated 
thatthe end flap 1 1 4 of upper circuit layer 60 is 
loosely engaged within retainer slot 1 08. In accord- 
ance with one embodiment of the present invention, 
an elastomeric resilient pressure member 11 6 is pro- 

35 vided between the stepped portion of cavity 84 and 
the terminating portions of multi-layerflexible circuit 
48. Alignment pins 96 and 98 are adapted to engage 
the flexible circuit 48 and another circuit device, such 
as rigid circuit board 1 1 8 so that the conductive cir- 

40 cu it pattern 120 of rigid circuit board 1 18 will be prop- 
erly aligned with selected terminal portion 66-74 of 
multi-layerflexiblecircuit48. Thereafter, bolts (not 
shown) or other securing means are provided 
through bolt holes 1 00 and 102 and corresponding 

45 holes in rigid circuit board 1 1 8 to effect mechanical 
attachment of housing 80 to rigid circuit board 1 18. 

As the solderless connector 76 is forced into mech- 
anical engagement with rigid circuit board 118, re- 
silient pressure member 1 16 will be placed in com- 

50 pression to bias the respective terminal portions of 
flexible circuit 48 with the respective terminal port- 
ions on circuit pattern 120. It will be appreciated that 
the corresponding stepped configuration of cavity 84 
and multi-layer circuit 48 will permit each terminal 

55 portion 66-74 of the flex circuit to be on the same 
plane wherein uniform pressure will be maintained 
at each of the respective layers. Note that thetop 
most layer 58, i.e., terminal portion 74, (having the 
longest length) of flexible circuit 48 is disposed ben- 

60 eath the step of housing 80 having the smallest depth 
(i.e., step 86); while the bottom most layer 50, i.e., 
terminal portion 66 (having the shortest length) is 
disposed beneath the step of housing 80 having the 
largest depth (i.e., step 94). 

65 Turning now to Figure 7B, in an alternative emb- 



odiment of the pressure invention, a plurality of re- 
silient pressure members 122, 124, 126, 128 and 130 
are provided between each separate layer of multi- 
layer flexible circuit 48'. This embodiment may be 

70 preferable to the embodiment of Figure 7A as each 
terminal section may be precisely tailored in con- 
junction with the relative amount of resilient material 
needed for the particular location (i.e., it may be des- 
irable to provide more elastomeric resilient material 

75 under a step of larger depth than under a step having 
a smaller depth). Another advantage is that only one 
flexible circuit layer is being pressed by the resilient 
pressure pad thereby ensuring uniform pressure; 
unlike the Figure 7A embodiment wherein the pres- 

80 sure pad may be disposed overtwo or more circuit 
layers along the stair-step. It will be appreciated that 
the other structural components of Figure 7B are 
identical to the structural components already dis- 
cussed with regard to Figure 7A with the addition of a 

85 prime. 

Referring now to Figures 8A and 8B, alternatively 
windows or openings 1 32 may be punched from a 
lower circuit layer 134. Window 132 will thus provide 
access for a portion of an adjoining layer 136 to pass 

90 therethrough and contact a circuit board 138. These 
windows may be provided at location as desired. 
Preferably, the stairstep structure of the rigid pres- 
sure plate 140 will be adjusted to provide adequate 
pressure in effecting electrical contact. 

95 While the above discussion of Figures 2-7 have 
been with regard to a five layer multi-layer flexible 
circuit and a solderless connector having five steps 
therein it will be appreciated thatthe stepped solder- 
less connector of the present invention suitable for 
100 interconnecting multi-layer circuits may utilize any- 
where from two or more steps; the five step con- 
structions shown in the figures being an example 
only. 

In accordance with the present invention, the mat- 

1 05 erial which defines the elastomeric pad 30 of Figure 
1,116of Figure 7Aand 122, 124, 126, 128and 130 of 
Figure 7B preferably consists of an open celled visco- 
elastic polymer and, in the preferred embodiment a 
polyurethanefoam. Particularly good results have 

110 been obtained employing a urethaneformulation 
comprising a mixed poly ester/poly ether system. 
One open cell material suitable for use in the practice 
of the present invention is FCD 2200 obtainablef rom 
Rogers Corporation. This material is characterized 

115 by a compressive load deflection at 25% com pres- 
sion in the range of 0,34. 10 s to 3,4.10 5 PA. A resilient 
material for use in the present invention is preferably 
characterized by a compression set of less than 5%. 
The compression set is tested in accordance with 

120 ASTM standard D-1 564 wherein a 50mm square and 
25 mm thick stack of sheets of material (about 
1,5mm/sheet)are compressed 50% to 12,5mm thick- 
ness, the compressed material is subjected to 70°C 
for 22 hours, the compression is released and the 

125 thickness is measured. The compression set of the 
R/Flex 8770 material after 5 hours of steam autoclav- 
ing prior to performing test ASTM D-1 564 is less than 
10%. 

The solderless connection of the present invention 
130 is particularly adapted to effect solderless inter- 
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connection between multi-layer flexible circuits and 
other electronic circuit devices while maintaining un- 
iform pressure at the several terminal portions to be 
connected. 

5 It will be appreciated thatthe solderless connector 
of the present invention is well suited for inter- 
connecting a pair of flexible circuits, a flexible circuit 
to a rigid circuit and a flexible circuit to an integrated 
circuit or other electronic component. 

10 

CLAIMS 

1. Solderless connector wherein mechanical 
means applies force against an elastomeric element 

1 5 to effect electrical contact between terminal portions 
of circuit devices, at least one of the circuit devices 
being a multi-layer flexible circuit having at least a 
first and second circuit layer, the improvement com- 
prising saidfirst layer of said flexible circuit includ- 

20 in g a first nonconductive substrate and a first cover 
film, said substrate and coverfilm sandwiching a 
first conductive pattern therebetween, said second 
layer of said flexible circuit including a second non- 
conductive substrate and a second coverfilm, said 

25 substrate and coverfilm sandwiching a second con- 
ductive pattern therebetween, said first and second 
conductive patterns facing inwardly toward each 
other and being separated by said first and second 
coverfllms,said first and second layers being bon- 

30 dedtogethertoforma laminate, end portions of said 
first and second layers respectively extending out- 
wardly of said flexible circuit and defining first and 
second extended circuit portions, said second exten- 
ded circuit portion having a longer length than said 

35 first extended circuit portion, said first and second 
extended circuit portions having terminal portions at 
each end thereof, said elastomeric element having 
oppositely disposed first and second surfaces 
wherein said second extended portion is wrapped 

40 about all of said first surface and a portion of said 
second surface, and wherein said first extended por- 
tion is wrapped along a portion of said second sur- 
face so that both said first and second terminal port- 
ions are electrically isolated from each other and are 

45 positioned on said second surface of said elastome- 
ric element,said terminal portions being adapted to 
electrically contact another circuit device. 

2. A solderless connector as claimed in Claim 1 , 
wherein said multi-layer flexible circuit includes a 

50 plurality of additional layers, said additional layers 
being wrapped along said elastomeric elementand 
including extended circuit portions having terminal 
portions at the respective ends thereof, and wherein 
said terminal portions of said additional layer are 

55 positioned on said second surface of said elastome- 
ric element, said additional terminal portions being 
electrically isolated from each other. 

3. A solderless connector as claimed in Claims 1 
or 2, including meansforaligning said multi-layer 

60 circuit with another circuit device. 

4. A solderless connector wherein mechanical 
means applies force against an elastomeric means to 
effect electrical contact between terminal portions of 
circuit devices, at least one of said circuit devices 

65 being a multi-layer flexible circuit having at leastfirst 



and second layers,the connectorcomprising a rigid 
housing, said housing defining a pair of oppositely 
disposed first and second surfaces, said first surface 
including an opening therein, said opening including 

70 an upper surface spaced from said first surface and 
defining a depth of said opening, said opening being 
adapted to receive said elastomeric means and said 
multi-layer flexible circuit, at least one step being 
formed in said upper surface of said opening 

75 wherein said depth of said opening varies from smal- 
ler to larger, means for applying a force to said rigid 
housing to compress the elastomeric means and 
bias the respective terminal portions of the circuit de- 
vices into electrical contact. 

80 5. A solderless connector as claimed in Claim 4, 
including a multi-layerflexible circuit, said multi- 
layer circuit com prising at leastfirst and second 
layers, adjacentends of said layers extending out- 
wardly of each other at different lengths to define 

85 stepped terminal portions, said stepped terminal 
portions disposed beneath corresponding steps in 
said rigid housing, said terminal portion including 
exposed conductive circuit means, said conductive 
circuit means in facing relation to second conductive 

90 circuit means on another circuit device (118). 

6. A solderless connector wherein mechanical 
means applies force against an elastomeric means to 
effect electrical contact between terminal portions of 
circuit devices, at least one of said circuit devices 

95 being a multi-layerflexible circuit having atleastfirst 
and second layers, the connectorcomprising a rigid 
housing, said housing defining a pair of oppositely 
disposed first and second surfaces, said first surface 
including an opening therein, said opening including 

1 00 an upper surface spaced from said first surface and 
defining a depth of said opening, at least one step 
formed in said upper surface of said opening 
wherein said depth of said opening varies from smal- 
ler to larger, a multi-layerflexible circuit, said multi- 

105 layer circuit comprising at leastfirst and second 
layers, adjacent ends of said layers extending out- 
wardly of each other to define stepped terminal port- 
ions, said stepped terminal portions disposed ben- 
eath corresponding steps in said rigid housing, said 

110 terminal portions including exposed conductive cir- 
cuit means, said conductive circuit means in facing 
relation to second conductive circuit means on an- 
other circuit device, and meansfor applying a force 
to said rigid housing to compress the elastomeric 

115 means and bias the respective terminal portions of 
the circuit devices into electrical contact. 

7. A solderless connector as claimed in Claims 4 
or 6, including elastomeric means positioned be- 
tween said at least one rigid housing step and said 

120 multi-layer circuit steps. 

8. Asolderless connector as claimed in Claims 4 
or 6, including elastomeric means positioned be- 
tween each adjacent layer of said terminal portions. 

9. A solderless connector as claimed in Claims 5 
125 or 6, including means for urging said multi-layerflex- 
ible circuitagainst said rigid housing. 

10. A solderless connector as claimed in Claim 9, 
wherein said urging means comprises a U-shaped 
clamp, and openings in said rigid housing to receive 

130 said U-shape clamp therein. 
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11. A solderless connector as claimed in Claims 5 
or 6, including a slot in said rigid housing and 
wherein at least one of said layers of said multi-layer 
circuit is positioned in said slot. 
5 12. A solderless connector as claimed in Claims 5 
or6, including a window provided in at least one of 
said layers wherein the terminal portion of an adja- 
cent layer is disposed over said window, and 
wherein said terminal portion of said adjacent layer 
* 10 will pass through said window upon application of a 

force. 

13. A solderless connector substantially as here- 
inbefore described and as illustrated in Figure 1 of 
the accompanying drawings. 
15 14. A solderless connector substantially as here- 
inbefore described and as illustrated in Figures 3 to 6 
of the accompanying drawings. 

15. A solderless connector substantially as here- 
inbefore described and as illustrated in Figures 2 to 6 

20 of the accompanying drawings. 

16. A solderless connector substantially as here- 
inbefore described and as illustrated irr Figures3to 6 
and 7Aofthe accompanying drawings. 

17. A solderless connector substantially as here- 
25 inbefore described and as illustrated in Figures 3 to 6 

and 7B of the accompanying drawings. 

18. A solderless connector substantially as here- 
inbefore described and as illustrated in Figures 8A 
and 8B of the accompanying drawings. 
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